Introduction
Many studies have documented an alteration in neuropsychological function in patients with bipolar disorder during the manic and depressed mood states (Clark et al., 2001; Malhi et al., 2007; Martinez-Aran et al., 2004; Murphy et al., 1999; Rubinsztein et al., 2006) . Several have additionally reported a persistence of neuropsychological dysfunction even after the acute mood state resolves. Relevant to the current study, euthymic bipolar subjects have been reported to perform significantly worse than normal control subjects on measures of executive functioning, including working memory (Altshuler et al., 2004; Depp et al., 2007; Ferrier et al., 1999; Goldberg et al., 1993; Malhi et al., 2007; Martinez-Aran et al., 2004; Rossi et al., 2000; Thompson et al., 2007; Trivedi et al., 2008 Trivedi et al., , 2007 van Gorp et al., 1998) . Persistent neurocognitive abnormalities in euthymic bipolar patients may provide clues to brain areas of underlying pathology in the illness. To date, however, the neurophysiological correlates for these cognitive impairments remain underexplored.
Two consistent functional neuroimaging findings of working memory in normal populations are activation of the dorsolateral prefrontal cortex (dlPFC) (BA9/46) and activation of the inferior, posterior parietal cortex (BA40) (Belger et al., 1998; Carlson et al., 1998; Cohen et al., 1997; Curtis 2006; Smith and Jonides, 1998) . fMRI studies probing these brain regions in the bipolar population have rarely been performed. It is possible that the working memory deficits observed during neurocognitive testing in euthymic bipolar subjects implicate dysfunction in the dlPFC and/or the posterior parietal cortices in these patients.
To our knowledge, only five fMRI studies have been reported using working memory tasks in subjects with bipolar disorder during euthymia. Lagopoulos et al. (2007) demonstrated that euthymic bipolar subjects (n = 10) failed to engage dlPFC during a Sternberg working memory task compared to normal controls. Monks et al. (2004) also found reduced activation in dlPFC in bipolar euthymic (n = 12) compared to control subjects using an n-back task. Drapier et al. (2008) found no differences in this region between euthymic and control subjects, but observed a trend toward increased left ventrolateral activation in euthymic compared with control subjects. However, Adler et al. (2004) found no significant differences in dlPFC activation in euthymic bipolar subjects (n = 15) compared to a normal control group. Frangou et al. (2008) found no significant between-group differences in Psychiatry Research: Neuroimaging 182 (2010) 22-29
